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DETAILED ACTION 

Specification 

1 . The spacing of the lines of the specification is such as to make reading difficult. 
New application papers with lines YA or double spaced on good quality paper are 
required. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 1-7, 13-16 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Tuukkanen (US 6,584,164 B1) in view of Sano et al. (US 6,381 ,251 B1) 

(1) Regarding claim 1: 

Tuukkanen discloses a method in an OFDM wireless system: 
receiving, from the transmitting device, frames in which symbols having identical 
time profiles have been embedded (it is known that the received OFDM signal have a 
training parts recur after every Nth sample, column 7, lines 31-34); 

calculating a correlation value between the identical time profile portions in 
neighboring frames of a receive signal (the delay block 401 in figure 4 delayed the 
OFDM signal for N samples wherein N samples can be the length of 1 frame, in the 
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multiplier 402, the OFDM signal and the complex conjugate of the delayed OFDM signal 
are multiplied with each other, and N subsequent multiplication results are summed up 
in a summing block 405, column 7, lines 45-55); 

Tuukkanen fails to disclose obtaining the phase of said correlation value as a 
frequency deviation between the transmitting device and the receiving device; and 
controlling oscillation frequency based upon said phase. 

However, Sano et al. discloses obtaining the phase of said correlation value as a 
frequency deviation between the transmitting device and the receiving device (the 
oscillation frequency control signal generator 128 in figure 22 take the correlation value 
from the sweep correlation calculation unit 127 and detect the phase difference between 
the receiver and the transmitter, column 8, lines 5-20); and controlling oscillation 
frequency based upon said phase (when the oscillation frequency control signal 
generator 128 in figure 22 detects when the correlation value is obtained is leading 
relative to a reference phase which the receiver has, the local oscillator 1 30 is controlled 
so as to decrease the oscillation frequency , while when the point of sample where a 
peak correlation value is obtained is lagging relative to the reference phase of the 
receiver, it is controlled to increase the oscillation frequency, column 8, lines 5-13). 

It is desirable to obtaining the phase of said correlation value as a frequency 
deviation between the transmitting device and the receiving device; and controlling 
oscillation frequency based upon said phase because the start point of the sweep signal 
can be detected with higher accuracy (column 3, lines 52-53). Therefore, it would have 
been obvious to one of ordinary skill in the art at the time of invention to combine the 
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teaching of Sano et al. with the method of Tuukkanen to provide the advantage as 
stated in above. 

(2) Regarding claim 2: 

Tuukkanen further discloses that the method comprising steps of: 
successively calculating correlation values, in symbol intervals (the training parts 
recur after every Nth sample wherein Nth sample can be equal to one symbol, column 
7, lines 33-34), between a receive signal that prevailed one frame earlier and a currently 
prevailing receive signal (by using two training parts, it is already possible to find out the 
correct timing amount and the frequency errors, a better final result can be obtained by 
using several training parts, column 8, lines 35-36); and 

adopting a peak correlation value, at which power of the correlation values peak, 
as said correlation value of said identical time profile portion (for determination the 
maximum point, the absolute value of the summing results is first obtained in block 406, 
and in a comparison block 407, the absolute value is compared with a set threshold 
value, in the threshold value setting block 403, the strength of the received signal is 
estimated, when an energy maximum point is detected, the argument of the greatest 
value of the values determined in the energy determination window is selected in block 
409, producing an estimate for the correct timing, column 7, line 55-column 8, line 11). 

(3) Regarding claim 3: 

Tuukkanen further discloses wherein symbols having said identical time profile 
(training parts) are embedded in identical portions of each of the frames (since the 
training parts recurs after every Nth sample, it is inherent that the training parts can be 
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embedded in identical portion of each of the frame when 1 frame contains a multiple of 
Nth samples, column 7, lines 33-34). 
(4) Regarding claim 4: 

Tuukkanen discloses a method in an OFDM wireless system comprising steps of: 

receiving, from the transmitting device, frames in which n-number of first to nth 
symbols having prescribed time profiles (training parts) have been embedded (it is 
known that the received OFDM signal have a training parts recur after every Nth 
sample, column 7, lines 31-34); 

calculating and summing correlation values of n sets of corresponding time 
profile portions in neighboring frames of a receive signal (the delay block 401 in figure 4 
delayed the OFDM signal for N samples wherein N can be the length of 1 frame, 
column 7, lines 45-47); 

obtaining the phase of said sum value as a frequency deviation between the 
transmitting device and the receiving device (in the multiplier 402, the OFDM signal and 
the complex conjugate of the delayed OFDM signal are multiplied with each other, and 
N subsequent multiplication results are summed up in a summing block 45 in figure 22, 
the result is a correlation function, from which at the next stage, maximum and minimum 
points are found and the phase angle is determined, column 7, lines 49-55); and 

Tuukkanen fails controlling oscillation frequency based upon said phase. 

However, Sano et al. discloses controlling oscillation frequency based upon said 
phase (when the oscillation frequency control signal generator 128 in figure 22 detects 
when the correlation value is obtained is leading relative to a reference phase which the 
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receiver has, the local oscillator 130 is controlled so as to decrease the oscillation 
frequency , while when the point of sample where a peak correlation value is obtained is 
lagging relative to the reference phase of the receiver, it is controlled to increase the 
oscillation frequency, column 8, lines 5-13). 

It is desirable to control oscillation frequency based upon said phase because the 
start point of the sweep signal can be detected with higher accuracy (column 3, lines 
• 52-53). Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of invention to combine the teaching of Sano et al. with the method of Tuukkanen 
to provide the advantage as stated in above. 

(5) Regarding claim 5: 

Tuukkanen further discloses wherein said n-number of first to nth symbols are 
embedded in identical portions of each of the frames (since the training parts recurs 
after every Nth sample, it is inherent that the training parts can be embedded in identical 
portion of each of the frame when 1 frame contains a multiple of Nth samples, column 7, 
lines 33-34). 

(6) Regarding claim 6: 

Tuukkanen further discloses that wherein said n-number of first to nth symbols 
are embedded equidistantly in each of the frames (it is known that the received OFDM 
signal have a training parts recur after every Nth sample, column 7, lines 31-34). 

(7) Regarding claim 7: 

Tuukkanen further discloses that steps of: 
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successively calculating correlation values, in symbol intervals, between a 
receive signal that prevailed one frame earlier and a currently prevailing receive signal 
(the delay block 401 in figure 4 delayed the OFDM signal for N samples wherein N 
samples can be the length of 1 frame, in the multiplier 402, the OFDM signal and the 
complex conjugate of the delayed OFDM signal are multiplied with each other, column 
7, lines 45-55); and 

summing corresponding correlation values at cycles of 1/n frame, obtaining a 
peak correlation value at which power peaks, and adopting this peak sum value as said 
sum value (N subsequent multiplication results are summed up in a summing block 405, 
the result is a correlation function, from which at the next stage, maximum and minimum 
points are found and the phase angle is determined, for determination the maximum 
point, the absolute value of the summing results is first obtained in block 406, and in a 
comparison block 407, the absolute value is compared with a set threshold value, in the 
threshold value setting block 403, the strength of the received signal is estimated, when 
an energy maximum point is detected, the argument of the greatest value of the values 
determined in the energy determination window is selected in block 409, producing an 
estimate for the correct timing, column 7, line 49-column 8, line 11). 

(8) Regarding claim 13: 

Tuukkanen discloses an apparatus comprising: 

a receiving unit for receiving frames in which symbols having identical time 
profiles have been embedded (the synchronizer ML as shown in figure 4 receives 
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OFDM signal with known training parts recur after every Nth samples, column 7, lines 
28-34); 

a correlation arithmetic unit for calculating a correlation value between the 
identical time profile portions in neighboring frames of a receive signal (refer to figure 4, 
the multiplier 402 and summing block 405 correlates the received OFDM signal and the 
delayed (delayed for N sample wherein N samples can be the length of 1 frame) 
received OFDM signal, column 7, lines 45-55); 

a phase detector (determination of phase angle 410 in figure 4) for obtaining the 
phase of said correlation value as a frequency deviation betwfeen the transmitting 
device and the receiving device (the phase angle of the correlation function is 
determined in a phase angle setting block 410, column 8, lines 15-17); and 

Tuukkanen fails to disclose an oscillation frequency controller for controlling 
oscillation frequency based upon said phase. 

However, Sano et al. disclose an oscillation frequency controller for controlling 
oscillation frequency based upon said phase (the oscillation frequency control signal 
generator 128 in figure 22 take the correlation value from the sweep correlation 
calculation unit 127 and detect the phase difference between the receiver and the 
transmitter, column 8, lines 5-20, when the oscillation frequency control signal generator 
128 in figure 22 detects when the correlation value is obtained is leading relative to a 
reference phase which the receiver has, the local oscillator 130 is controlled so as to 
decrease the oscillation frequency , while when the point of sample where a peak 
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correlation value is obtained is lagging relative to the reference phase of the receiver, it 
is controlled to increase the oscillation frequency, column 8, lines 5-13). 

It is desirable to obtaining the phase of said correlation value as a frequency 
deviation between the transmitting device and the receiving device; and controlling 
oscillation frequency based upon said phase because the start point of the sweep signal 
can be detected with higher accuracy (column 3, lines 52-53). Therefore, it would have 
been obvious to one of ordinary skill in the art at the time of invention to combine the 
teaching of Sano et al. with the method of Tuukkanen to provide the advantage as 
stated in above. 

(9) Regarding claim 14: 

Tuukkanen further discloses an apparatus wherein said correlation arithmetic unit 

has: 

means for successively calculating correlation values, in symbol intervals (the 
training parts recur after every Nth sample wherein Nth sample can be equal to one 
symbol, column 7, lines 33-34), between a receive signal that prevailed one frame 
earlier and a currently prevailing receive signal (refer to figure 4, in the multiplier 402, 
the OFDM signal and the complex conjugate of the delayed OFDM signal (delayed for N 
sample wherein N samples can be the length of 1 frame), are multiplied with each other 
and N subsequent multiplication results are summed up in summing block 405, column 
7, lines 45-55); and 

means for adopting a peak correlation value, at which correlation power peaks, 
as said correlation value of said identical time profile portion (for determination the 
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maximum point, the absolute value of the summing results is first obtained in block 406, 
and in a comparison block 407, the absolute value is compared with a set threshold 
value, in the threshold value setting block 403, the strength of the received signal is 
estimated, when an energy maximum point is detected, the argument of the greatest 
value of the values determined in the energy determination window is selected in block 
409, producing an estimate for the correct timing, column 7, line 49-column 8, line 1 1). 

(10) Regarding claim 15: 

Tuukkanen discloses an apparatus comprising: 

a receiving unit for receiving frames in which n-number of first to nth symbols 
having prescribed time profiles have been embedded (the synchronizer ML as shown in 
figure 4 receives OFDM signal with known training parts recur after every Nth samples, 
column 7, lines 28-34); 

a correlation arithmetic unit for calculating and summing correlation values of n 
sets of corresponding time profile portions in neighboring frames of a receive signal 
(refer to figure 4, the multiplier 402 and summing block 405 correlates the received 
OFDM signal and the delayed (delayed for N sample wherein N samples can be the 
length of 1 frame) received OFDM signal, column 7, lines 45-55); 

a phase detector (determination of phase angle 410 in figure 4) for obtaining the 
phase of said sum value as a frequency deviation between the transmitting device and 
the receiving device (the phase angle of the correlation function is determined in a 
phase angle setting block 410, column 8, lines 15-17); and 
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Tuukkanen fails to disclose an oscillation frequency controller for controlling 
oscillation frequency based upon said phase. 

However, Sano et al. disclose an oscillation frequency controller for controlling 
oscillation frequency based upon said phase (the oscillation frequency control signal 
generator 128 in figure 22 take the correlation value from the sweep correlation 
calculation unit 127 and detect the phase difference between the receiver and the 
transmitter, column 8, lines 5-20, when the oscillation frequency control signal generator 
128 in figure 22 detects when the correlation value is obtained is leading relative to a 
reference phase which the receiver has, the local oscillator 130 is controlled so as to 
decrease the oscillation frequency , while when the point of sample where a peak 
correlation value is obtained is lagging relative to the reference phase of the receiver, it 
is controlled to increase the oscillation frequency, column 8, lines 5-13). 

It is desirable to obtaining the phase of said correlation value as a frequency 
deviation between the transmitting device and the receiving device; and controlling 
oscillation frequency based upon said phase because the start point of the sweep signal 
can be detected with higher accuracy (column 3, lines 52-53). Therefore, it would have 
been obvious to one of ordinary skill in the art at the time of invention to combine the 
teaching of Sano et al. with the method of Tuukkanen to provide the advantage as 
stated in above. 

(11) Regarding claim 16: 

Tuukkanen further discloses an apparatus wherein said correlation arithmetic unit 

has: 
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means for successively calculating correlation values, in symbol intervals (the 
training parts recur after every Nth sample wherein Nth sample can be equal to one 
symbol, column 7, lines 33-34), between a receive signal that prevailed one frame 
earlier and a currently prevailing receive signal in a case where n-number of first to nth 
symbols have been embedded equidistantly in each of the frames (refer to figure 4, in 
the multiplier 402, the OFDM signal and the complex conjugate of the delayed OFDM 
signal (delayed for N sample wherein N samples can be the length of 1 frame), are 
multiplied with each other and' N subsequent multiplication results are summed up in 
summing block 405, column 7, lines 45-55); 

a summing unit for summing corresponding correlation values at cycles of 1/n 
frame (N subsequent multiplication results are summed up in a summing block 405, the 
result is a correlation function, column 7, lines 49-55) (it is not explicitly described that 
the summing unit sum the corresponding correlation values at cycles of 1/n frame, it is 
inherent that when the training parts recur after Nth sample in the frame, the summing 
unit will be summing the corresponding correlation values at cycles of 1/N frame); and 

means for adopting a sum value at which power peaks as said sum value 
(maximum and minimum points are found and the phase angle is determined, for 
determination the maximum point, the absolute value of the summing results is first 
obtained in block 406, and in a comparison block 407, the absolute value is compared 
with a set threshold value, in the threshold value setting block 403, the strength of the 
received signal is estimated, when an energy maximum point is detected, the argument 
of the greatest value of the values determined in the energy determination window is 
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selected in block 409, producing an estimate for the correct timing, column 7, line 55- 
column 8, line 11). 

Allowable Subject Matter 

4. Claims 8-12 and 17-20 allowed. 

5. The following is a statement of reasons for the indication of allowable subject 
matter: 

(1) Regarding claims 8-12 and 17-20: 

The present invention describes the frequency synchronization method and 
apparatus involving a first correlation value between a time profile between a time 
profile in a guard interval and a time profile of a symbol portion that has been copied to 
a guard interval obtaining the phase of said first correlation value as a frequency 
deviation between the transmitting device and the receiving device, and controlling 
oscillation frequency based upon said phase; and when a predetermined condition 
holds, calculating a second correlation value between identical time profile portions in 
mutually adjacent frames of a receiving signal, obtaining the phase of said second 
correlation value as a frequency deviation between the transmitting device and the 
receiving device, and controlling oscillation frequency based upon said phase. The 
closest prior art Tuukkanen (US 6,584,164 B1) discloses a similar system which 
synchronizes the oscillating frequency between the an OFDM transmitter and receiver 
by using training parts in the received OFDM signal. However, Tuukkanen fails to 
disclose calculation of a first correlation value between a time profile between a time 
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profile in a guard interval and a time profile of a symbol portion that has been copied to 
a guard interval obtaining the phase of said first correlation value as a frequency 
deviation between the transmitting device and the receiving device, and controlling 
oscillation frequency based upon said phase; and when a predetermined condition 
holds, calculating a second correlation value between identical time profile portions in 
mutually adjacent frames of a receiving signal, obtaining the phase of said second 
correlation value as a frequency deviation between the transmitting device and the 
receiving device, and controlling oscillation frequency based upon said phase. The 
distinct features have been added to the independent claims 10-33, therefore, rendering 
them allowable. 

Conclusion 

6. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Isaksson et al. (US6,181,714 B1) discloses a multi-carrier 
transmission systems. Nomura (US 6,731,702 B1) discloses a null symbol position 
detection method, null symbol position detecting apparatus, and receiver. Eberlein et 
al. (US 6,993,084 B1) discloses a coarse frequency synchronization in multicarrier 
systems. Lee (US 6,373,861 B1) discloses a frequency synchronizing device for 
OFDM/CDMA system. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Siu M. Lee whose telephone number is (571) 270-1083. 
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The examiner can normally be reached on Mon-Fri, 7:30-4:00 with every other Friday 



If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Chieh Fan can be reached on (571) 272-3042. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



off. 



Siu M. Lee 
3/30/2007 



CHIEH M. FAN 
SUPERVISORY PATENT EXAMINER 




